Dissection of the conduit for allosteric control of carbamoyl phosphate synthetase by ornithine.
Ornithine is an allosteric activator of carbamoyl phosphate synthetase (CPS) from Escherichia coli. Nine amino acids in the vicinity of the binding sites for ornithine and potassium were mutated to alanine, glutamine, or lysine. The residues E783, T1042, and T1043 were found to be primarily responsible for the binding of ornithine to CPS, while E783 and E892, located within the carbamate domain of the large subunit, were necessary for the transmission of the allosteric signals to the active site. In the K loop for the binding of the monovalent cation potassium, only E761 was crucial for the exhibition of the allosteric effects of ornithine, UMP, and IMP. The mutations H781K and S792K altered significantly the allosteric properties of ornithine, UMP, and IMP, possibly by modifying the conformation of the K-loop structure. Overall, these mutations affected the allosteric properties of ornithine and IMP more than those of UMP. The mutants S792K and D1041A altered the allosteric regulation by ornithine and IMP in a similar way, suggesting common features in the activation mechanism exhibited by these two effectors.